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The evolution of loT
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loT vs M2M

M2M paradigm

The ability of machines to communicate with other devices
without human interventions.
M2M as an industrial environment
* M2M: based on industrial protocols, closed solutions.
* |oT: common usage applications, open solutions for mass.
M2M as a subset of loT

 M2M: connects devices, electronic sensors, RFID tags.

* |oT: connects general things, animals, peoples.

I
M2M as the kernel of loT Adf)r?t.ed
definition

 M2M: plumbing of 10T, required connectivity for things.
* |oT: depends on M2M, not possible without it.




Global Internet device installed Base Forecast

33 Billion Internet Devices By 2020: Four Connected Devices For
Every Person In World.
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Adoption of loT by industry

* Energy and utilities leading closely followed by automotive and
retails.
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loT main challenges
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loT connectivity
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loT vertical domains

Can shut off in response to
frequency fluctuations.

Use can be shifted to off-
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M2M world of connected services
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Outline

e oneM2M standard, common architecture for
loT



loT market fragmentation

Point-to-point
P Monocultures
Integrations .
; lock you in
don’t scale

=>*—

Past choices
restrict present
action and
future vision

Source: CRYSTAL project/Philips

Creating new

integrations is
unpredictable

The current marketplace is extremely fragmented, which has increased the R&D cost
in each specific domain.

Current M2M silo model is not an efficient way to communicate, it is a barrier to
further development.

Many vertical M2M solutions have been designed independently and separately for
different applications, which impedes large-scale M2M deployment.

14



Standards landscape for loT

143 organizations around the world are involved in M2M
standardization according to the Global Standards TF
Collaboration M2MTask Force.
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loT high level architecture
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Standards for Wide Area Networks __

(3GPP, fixed NW, WiMax...):

human traffic ...)

Standards for Wide Area Networks
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Standards for M2M Area Networks
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Standards for vertical industries

Target: enable interoperable,

cost-efficient Solutions. AE
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Standards for M2M service capabilities

Standards for M2M Service
capabilities:

Target: end-to end enablement across
servers, gateways, and devices.
Standardized service interfaces.
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loT cross-domain interoperability
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devices devices

Dedicated
devices

Highly fragmented market with small
vendor-specific applications.

Reinventing the wheel: Same
services developed again and again.

Each silo contains its own
technologies without interop.

Invert the pipe

Security

J
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Converged ICT infra
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End-to-end platform: common
service capabilities layer.

Interoperability at the level of
communications and data.

Seamless interaction between
heterogeneous applications and
devices. 21




oneM2M: The Partnership Project
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Over 200 member organizations

In oneM2M
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Open source implementations
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Commercial Implementations and Demos
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Interoperability events

15t 14-16 Sep 2015, Nice France
2"d: 10-13 May 2016, Seoul Korea
3"d: (Coming soon) 29 Nov — 02 Dec 2016, Kobe Japan
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oneM2M liaisons
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Purpose, Work & Deliverables

Purpose
To specify and promote an
M2M Common Service Layer

Work
Six physical 1-week meetings per year
About 5 conference calls per week between the meetings

200+ documents produced and discussed at each meeting
3800 docs in 2013 4200 docs in 2014

Deliverables
Technical Reports and Technical Specifications

26



Use Cases & Requirements

Healthcare Public Services

Residential Transportation

iy

REQUIREMENTS
TS-0002
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Technical Specifications

Requirements

TS-0002

HTTP Protocol

Binding
T5-0009

Functional

Architecture
TS-0001

MQTT Protocol

Binding
T5-0010

CoAP Protocol
Binding
T5-0008

Definitions

& Acronyms
TS-0011

Security

Solutions
15-0003

Management

Enabl"t- OMA
T5-0005

Service

Components
TS-0007

Service Layer

Core Protocols
TS-0004

Management

Enabl" - BBF
T5-0006
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Application
Layer

Service
Layer

Network
Layer

oneM2M high level architecture

Device

A
Mca
CSE
Mcc ) Mcc
_____________________ Y o IMen e VN e
L—
Underlying Underlying
Network Network
Other
Gateway Server

Entities: AE (Application Entity), CSE (Common Services Entity) and NSE (Network Services

Entity)

Reference Point: One or more interfaces - Mca, Mcn, Mcc and Mcc’

29




oneM2M functional architecture
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Other
IN Node
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Security
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Service Layer
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OneM2M resource structure

<resourceType>
CSEBasef
v
‘\
\
] CSE1 APP1 CONT2 0.1 Name of Resource Specific Attribute 1
\ ! pid T
\ | /s -
\ | g _=="
\ v A& T 0..1
\‘ ACP1 |47 — | Name of Resource Specific AttributeN
!
| ACP2 ™ 0.n <childResourceType1>
“\ OR
}; Name of childResource1 (if fixed)
CONT1 |-~
0.n <childResourceTypeN=
OneM2M Resource structure _ OR .
Name of childResourceN (if fixed)

Resource type representation
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oneM2M resource types

Cse BASE

Container

Polling Channel

Access
Control
Policy

Content
Instance

Remote CSE

Application
Entity

Subscription

Mgmt Object

32



OM2M resource tree example

Resource Type

------------------------- . CseBase
MN-CSE-HOME
. Application Entity

AE-SMART-METER - Container

CNT-DESCRIPTOR - Content Instance

CIN-DESCRIPTION_1

CNT-DATA

CIN-MEASUREMENT_3

Smart Meter
(ADN)

CIN-MEASUREMENT_2

CIN-MEASUREMENT_1

Server/Cloud End user
(IN-CSE) (DA)

33



Interworking with non oneM2M Technologies

* The Interworking Proxy Entity (IPE) abstracts and maps the
non-oneM2M data model to the oneM2M resources.

* Bidrectional communication between the oneM2M system
and a specific technology (Monitor and Control).

 Seamless interaction between applications and devices using
the oneM2M Restful API.

o | CSE —

AllJoin
LORA

Enocean KNX

)
N. | Interworking %
V> Proxy Entity

—(— )

oneM2M resources

[ LWM2M ]

N \[ Modk@v Aj))

Non oneM2M entities oneM2M entities 34




Generic data modeling for interworking

« Common abs_tract data modelfornon | g
oneM2M devices. ; Entity

M2M Area

MN-CSE (((l))) Network
Interworking Device
Application

/ \

Interface 1

Interface

[ e

M2M Area M2M Area
I;ISetwork 1 Network N

Method




Interworking scenario example

Interworking
Proxy Entity
(IPE)

Middle Node Infrastructure
3 Node

End Device 1 Gateway

End-Device-1
Descriptor
Resource Type

Description . CSE
. Application Entity

- Container

- Content Instance

Measurement-1

Measurement-2

Measurement-3 36



Semantic in oneM2M

e oneM2M offered minor semantic enhancement in release-1
and aims to provide full semantic support in the next releases.
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37
Release 1 Release 2



oneM2M base ontology model

hasThingProperty
AreaNetwork
subclassOf

isPartOf consistsOf

concerns
hasService

hasFunctionality

isExposedB
hasOperation g Y refersTo

hasMethod Operation hasTarget subclassOf

Target subclassOf Controlling

haslnput hasOutput

Measuring
38 38



Mapping to vertical ontologies

_ Onem2m:Functionality
Service
Layer -
hasService /refersTo
oneM2M onem2m:Service hasFunctionality subClass
base .
ontology isExposedBy
subClass onem2m:Device
subClass
subClass
4. _________________________________________________________________________________________________
saref:-TemperatureSensor
Verical subClass saref:-Temperature
domain
saref:Device subClass
Saref offredBy Property
Ontology represents
saref:Service hasProperty
represents
saref:Fonction 39




Semantic oneM2M archtiecture
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AE-METER
§

Resource
Repository

B CSF: Data Mgmt & Repo
B CSF: Semantics

AE-TEMP

..

AE-LAMP

Resource

Repository
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Resource

Repository

AE-ANALYTICS



Generic interworking using semantic

Non oneM2M devices are described using the oneM2M base
ontology + domain specific extensions.

The Interworking Proxy Entity translates the ontology instance to
resources on the CSE based on pre-defined instantiation rules.

Vertical oneM2M
Domain Base
Ontology Ontology

& ° g [P
.\3 Aﬁvf ~ Proxy Entity 5 ntity %

P / MN-CSE

Resource Repository

Non oneM2M devices in Area Network Proxied devices in oneM2M system *



oneM2M based smart city deployment
example - Busan

€ad Open Smart City Platform Aggﬁé'acﬁén
a Request services
@ m Smart-Parking

Data collection Smart-Ener: ) )
/analysis . *\» 9y e Provide services . ’
Common Application

Smart-Safet
Platform Platform U
Q Device control : Q Service control Users

-
o
v
3
()

(%]

=

10

Local Service

@ Data collection/analysis 9 Data collection/analysis
g @ Data transmission @ Data transmission
(%
1 Global Connectivity Domestic Connectivity
\ - U-City Public Open API Government
gm -"!I
ALLIARCE —_— -
AN \J ﬁ
50-4 50-4 60 T . I
- - :'I: ."
W J R |:§§ ’ izt
Allseen Alliance-based =~ oneM2M-based OIC-based \\Qf/ §= ;_{gg

Integration G/W loT service domain 10T service domain  loT service domain

Source: SKT
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Smart city Busan use case examples

Safety service for Children and the old

v A Smart location management and a service of smart
education supporting which are based on the free
communications for the disadvantaged people such as
the demented elderly, disabled people, children, infants

o it Il

Smart
phone
0 4 3G/LTE
CCTV Ilne
Refieved! \'\ e
"D rermemer— # L ;ii
Gat H.rgh speed S
atewa CCTV communication loT mart city
network platfor monitoring
ccTv | \3
do:ur g'% i Operating
Gatewa PC
Gateway y P

Camera

5/W example of existing installment

Cost due to the first utilizati \ I{o\nsmn of Integrated ser\na

of service based on LPWA(LoRa) CCTV image, health check
with location service

Smart marine safety based on drone

v’ In order to prevent coast and marine accidents, a drone
with device of video transmission and automated pilot
devices based on LTE controls the site in real-time.

Information and i \mageon
P Commerctal LTE
Comman§ aircraft contro
Control server

(Busa%_Univ.)

Information| 3 |Command

on aircraft the aircraft

Commahd the 3
3
status g control

manua| flight
(in emergency)

Safety Pilot
(Battery exchange
and servicing the aircraft)

‘, anam;c
Sgiery BLISAN

ﬂpllcatlun of auto pilot \ ﬁe national first unmanned

control with only marine surveillance
domestic technology / /Tmaplementation of control systém
Source: SKT 43




Outline

* Eclipse OM2M, open source oneM2M-based
platform



Eclipse: open source ?
A community of open source projects
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Advanced Infrastructure for development

Maven sonarqube



Eclipse Working Groups

I/ X
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eclipse.org
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’.‘.””
H e

eclipse.org

Eclipse loT projects

Mihini

The Mihini project delivers an
embedded runtime running on top of
Linux, that exposes an h|gh-level Lua
APl for building Machine-to-
Machine. .

Paho

The Paho project has been crested ©
rovide scalable "*|:'=r'| soLUroe
|rm:-lemen_a ticns of open and
standard messaging protocols aimed
st new, sxisting, and emerging
applications for Machina-to-
Machine.

Eclipse SCADA

SCADA (supervisory control and
data acquisition] is a tvpe of

industrial control system (1C5).
ndustrizl control systems ars

computer controlled systems that
monitor and control industrial

ProCesses

Ponte

The following are the plan items for

the Ponte project: Build a reusable
solution for bridging several M 28

=gt
protocols to REST: Formalize a REST

APl for reading, writing and...

Concierge

Concierge is a small-footprint
implementation of the O5G Core
Specifications RS standard optimized
for mobile and embedded...

Mosquitto

Mosquitto provides a lightweight
server implementation of the MOTT
an:l MIOTT-5M protocols, written in

The reason for writing it in Cis to
Enable the server torun on machines
which do not even have..

Eclipse SmartHome

The Eclipse Smart=ome projectis 2
framework that allows building smart
home sclutions that have a strong
foous on heterogenscus
ervironments, L.e. solutions that deal

with the integration of

==

Kura

¥ura aims at offering a Java/05Gi-
based container for M2M
applications running in service
gateways. Kura provides or, when
gvailable, aggregates open source
implementations for the most
COMmmon...

Krikkit

The Hrikkit architecturs is a
publish/subscribe mechanism whers
rules/policies are registered on 2dgs
routers/gateways that have visibiliny

intoc and communicate with._.

OM2M

The OMZMN projectis an open source

implementation of the ETSI M2M
standard. |t provides a framework
for developing services
independently of the underlying
network and aims to facilitate
deployment of .

Californium (Cf) CoAP
Framework

Californium (Cf) is an open source
implementation of the Constrained
Application Protocol (Cof i

written in Java and targets

uncenstrained environments such as
back-end service infrastructures...

For more details see: http://iot.eclipse.org/community.html 48



OM2M contributors, users and interested parties
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OM2M Building Blocks

-« OM2M is a java platform running on top of an OSGi runtime
- Highly extensible via plugins.
- Flexible OSGi container: Equinox, Knopflerfish, or others.
- Flexible database: SQL or NoSQL.

- Each CSE includes required plugins and is build as an Eclipse product using
maven and Tycho.

Interworking
Proxy

2
<<
i
O
o
2
i

0SGi framework (Equinox, knopflerfish, Karaf, etc.)
Java Virtual Machine

Operating System

Hardware



OM2M 0SGi-based platform
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OM2M Service discovery

Extension through three
axes:

Communication
binding,

Interworking,

Device management

Communication InterWorking Device Manag.
Binding Plugin Plugin Plugin
Register Register Register

Listen Listen \

Get

— — — — — — — — — — — — — — — —

Plugin Manager

Manage Manage Manage

gt ia [ia3 | .. [ion e Jid2 Jies . Jien i1 [id2 [ia3 . |ian |
CB1 CB2 (CB3 .. CBn IP1 IP2 IP3 .. IPN DM1 DM2 DM3 .. DMN
Select Select Select

Communication Interworking Proxy Device Manag.

Binding Selector Selector Selector

OM2M service discovery and management

Listen

——

' Get

Register
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OM2M components diagram overview
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ss
“Framework is lounched.”
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Outline

The vision of 10T, stakes and challenges

oneM2M standard, common architecture for
loT

Eclipse OM2M, open source oneM2M-based
platform

Sensinov loT solutions and partnerships



Sensinov loT Platform

Global 10T service platform for cross-domain interoperability easing
mass-scale deployment in various domains for smart cities, factories of
the future, health care, and connected cars.

e |nitial focus on Service @quﬁ

Providers and Smart Cities.

Our capabilities make us unique
in achieving time to market for
our customers through a
flexible platform and tools for

technology integration. /ﬁ‘{
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Interworking Made Easy

Sensinov intends to become a fast-growing loT business targeting
devices, gateways and cloud applications for mass-scale loT solutions.

\ e i
We help our customers y—

expand their businesses T
and services independently
of the underlying Eaﬁ a E
technologies using an
integration platform ) «W) )
connecting all kind of & # #
£ Bol
ﬁ-.i T *ur = ﬂﬂ

devices and applications.




Global revenue {USD billion)

5,000
4,500
4,000
3,500
3,000
2,500
2,000
1,500
1,000

Total Addressable Market

Global IoT Opportunity (Source: Machina Research, 2015)

2014

W Systems integratinn and strategy |

m Data monetisation and loT services

m Applications

m Platforms and middleware

m M2M services

m Connectivity
m Installation

m Device
2024

Addressable Market
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Product and Service positioning

Application development platform for loT to quickly connect devices
and build secure applications.

Integration with advanced analytics and connectivity solutions.
A focus on Standards, Open APl and Open Source.

Advanced Analytics

Device
Interworking

Device Basic Analytics Flexible Security &
Management & Vizualization Storage Privacy

Communication Cloud / Application

Dev. Tools & Administration
Binding Virtualization ’API & Dashboards

Integration &
Vertical services

Global IoT Platform

Application Development Platform 'r?.sensinov

Connectivity
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Partnerships

We are aiming to have solid partnerships worldwide and win-win
engagements that make mutual business sense, while remaining focused
on our vision.

Our goal is to work in regional and strategic partnerships with industry
leaders who share a similar vision and believe in the value of loT.

Large
Service = -
Providers

Information
Services,
OSS/BSS

Device &
Gateway
Vendors

\ .
North S o -7 Asia
America === 0Tt —e==—"
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Upcoming Events

* Sensinov Keynote and demonstration at loT Korea Week
2016

10-14 Oct 2016 at Seoul, Korea

e Sensinov & IBM joint demonstration at oneM2M
Showcase Event. “oneM2M Watson loT and Smart
Appliances”

15-17 Nov 2016 at Nice, France

« Sensinov participation to the 319 oneM2M Interop Event.
29 Nov - 02 Dec 2016 at Kobe, Japan



Thank you for your Attention

benalaya@sensinov.com
Wwww.sensinov.com



